Background: Early life stress is associated with poorer social functioning. Attentional biases in response to threatrelated cues, linked to both early experience and psychopathology, may explain this association. To date, however, no study has examined attentional biases to fearful facial expressions as a function of early life stress or examined these biases as a potential mediator of the relation between early life stress and social problems. Methods: In a sample of 154 children (ages 9-13 years) we examined the associations among interpersonal early life stressors (i.e., birth through age 6 years), attentional biases to emotional facial expressions using a dot-probe task, and social functioning on the Child Behavior Checklist. Results: High levels of early life stress were associated with both greater levels of social problems and an attentional bias away from fearful facial expressions, even after accounting for stressors occurring in later childhood. No biases were found for happy or sad facial expressions as a function of early life stress. Finally, attentional biases to fearful faces mediated the association between early life stress and social problems. Conclusions: Attentional avoidance of fearful facial expressions, evidenced by a bias away from these stimuli, may be a developmental response to early adversity and link the experience of early life stress to poorer social functioning.
Introduction
The first years of life are characterized by enormous growth and plasticity in the human brain. Psychological insults during these critical years adversely affect functioning later in life McLaughlin, Sheridan, & Lambert, 2014) . Indeed, youth who experience early life stress (ELS) are at heightened risk for a broad range of negative outcomes, including greater problems in social functioning, lower peer acceptance, and increased peer rejection (Bolger & Patterson, 2001; Kim & Cicchetti, 2009) .
To date, we do not understand how early adverse experiences lead to subsequent negative outcomes, including social problems. McCrory and Viding (2015) posited a theory of latent vulnerability in explaining the link between ELS and risk for psychopathology, suggesting that anomalous processing of threatening cues in the environment is a mechanism that underlies vulnerability to psychopathology. Biases in the allocation of attention toward or away from environmental stimuli affect the perception, evaluation, and memories of this information (Gotlib & Joormann, 2010) . In this context, attentional biases in response to threat-relevant facial expressions (i.e., angry, fearful) have been associated with a range of psychopathology (BarHaim, Lamy, Pergamin, Bakermans-Kranenburg, & van IJzendoorn, 2007) .
Attentional biases are assessed most frequently with the dot-probe task, in which pairs of stimuli (words or images) are presented horizontally or vertically on a computer screen for a specified duration; typically one stimulus in each pair is valenced and the other is neutral. This display then disappears and a probe (i.e., dot) appears in the same location as one of the two stimuli; participants must indicate with a button press the location of the probe. Individuals respond more quickly to probes that replace stimuli to which they were attending. Using facial images in the dot-probe task is particularly useful in studying attentional biases in children, given that images do not require the semantic processes necessary to encode the content of verbal stimuli. An additional benefit is that human facial expressions are likely to be ecologically valid stimuli for children who have experienced interpersonal stressors (Fani, BradleyDavino, Ressler, & McClure-Tone 2011) .
There is growing evidence that attentional biases are influenced by environmental events in childhood and may contribute to heightened risk for psychopathology across adolescence and adulthood (Gibb, McGeary, & Beevers, 2016) . In fact, stressful experiences in early life have been shown to predict subsequent cognitive biases (Fani et al., 2011) . Importantly, the majority of studies examining attentional biases following experiences of ELS have focused on biases to angry-valence stimuli. For example, a history of physical abuse was associated with heightened attention to angry facial expressions and voices (see Pollak, 2008) . In a seminal study on attentional biases following ELS, Pine et al. (2005) found that 7-13-year-old maltreated children exhibited attentional biases away from angry facial expressions. In contrast, however, Gibb et al. (2011) found biases toward angry facial expressions in children who had experienced ELS. In addition, in a study of adults, Fani et al. (2011) found no association between retrospectively reported child maltreatment and attentional biases to angry facial expressions. It is possible that these discrepant findings are due to the use of angry faces, which may be specific to the form of ELS experienced (e.g., if the child were the direct victim). Therefore, to assess attentional biases in individuals exposed to ELS that may be more heterogeneous with respect to the form of interpersonal ELS experienced, in the present study we examined responses on the dotprobe task to faces expressing fear.
Although fearful and angry facial expressions have been found to be comparable with respect to observers' ratings of negative emotion and arousal (Johnsen, Thayer, & Hugdahl, 1995) , these two expressions convey different types of information. Although angry facial expressions are considered markers of certain and direct threat, fearful facial expressions are considered more ambiguous warning signals (Whalen, 1998) . Certainly, experiences of ELS may consist of exposures to both angry and fearful facial expressions; however, fearful facial expressions may characterize a broader range of situations in which the child is not the direct victim, but is rather, a witness to interpersonal violence (e.g., violence between other family members). Indeed, using a morphed facial emotion identification task, Masten et al. (2008) found that children with histories of maltreatment were faster to identify fearful facial expressions than were children who were not maltreated.
This study was designed to examine the relation between ELS and attentional bias to fearful faces. We administered a dot-probe task to children in which fearful, sad, and happy facial expressions were paired with neutral expressions. We hypothesized that ELS would be associated with attentional biases to fearful facial expressions; however, given the discrepant findings in the literature concerning the direction of attentional biases to threat in individuals who have experienced ELS, we did not generate hypotheses regarding whether ELS would be associated with greater attention toward or away from fearful facial expressions. In addition, we hypothesized that attentional biases in response to fearful facial expressions would mediate the predicted association between ELS and heightened social problems.
Methods

Participants
Participants were 154 children (65 boys, 89 girls) ages 9.11-13.98 years (mean age: 11.36 years, SD: 1.02) who were recruited to take part in a longitudinal study examining ELS and psychopathology across the pubertal transition. Children self-identified race: 41% reported 'White/Caucasian,' 11% 'Asian,' 9% 'Hispanic,' 9% 'African American,' 2% 'Native American,' '1% Pacific Islander,' and 27% 'Other' (e.g., more than one racial identity). Fifty-nine percent of the families reported annual incomes over $100,000. Participants were selected from the community using a combination of flyers and local media, and were recruited on the basis of having a significant history of ELS (high-ELS group) or not (low-ELS group). We recruited only participants who were eligible to complete a neuroimaging scan because of the inclusion of a functional magnetic resonance imaging (fMRI) session in the larger study protocol, not included here. The study was approved by the Stanford University Institutional Review Board; participants and their parents gave assent and informed consent, respectively. Participants were screened for initial inclusion/exclusion criteria through a telephone interview; potentially eligible individuals were then invited to the laboratory for in-person interviews and assessments. Inclusion criteria were that children be between 9-13 years old, be proficient in English, and have a Tanner score (Marshall & Tanner, 1968 , 1970 of less than 4. We assessed the children's levels of pubertal development using child report. Children were presented with line drawings of pubic hair and breast/testes development at five different stages of development and were asked to pick the drawing that most resembles their own morphology; participants were rated on a 1-5 scale (1 signifying that no or little development has begun, and 5 indicating that the participant has achieved adult levels of pubertal development). A single score was calculated by averaging the pubic hair and breast/testes scores. We included only participants with a score below stage 4, which in this sample aligns with premenarche in girls, to ensure that our participants were in the early to mid stages of pubertal development. Exclusion criteria were factors that would preclude an fMRI scan (e.g., metal implants; for another component of this project), a history of major neurological or medical illness, severe learning disabilities that would make it difficult for participants to understand the study procedures and, for females, the onset of menses.
Procedure
Participants attended a laboratory session with a caregiver; both individuals in each dyad completed measures about the child and family. The child then completed the dot-probe task, as well as other tasks not relevant to this paper. Participants were compensated for their time.
Measures
Traumatic Events Screening Inventory -Parent Report Revised (TESI-PRR; Ghosh-Ippen et al., 2002) . Exposure to trauma was assessed using the TESI, which has been recommended as a measure of exposure to traumatic events in young children (Stover & Berkowitz, 2005) . The TESI-PRR is a revision of the original psychometrically sound TESI-PR that was developed to include events common in young children (Ford et al., 2000) . This parent-report measure assesses potentially traumatic events for children, including accidents, abuse, and witnessing community and domestic violence. Given that stressors that occur earlier in life and interpersonal stressors both have been found to be associated with poorer outcomes (Horowitz, 2004; Lupien, McEwen, Gunnar, & Heim, 2009) , for each child we summed scores for 15 interpersonal stressors (e.g., separation from caregiver, witnessing domestic violence, sexual abuse) that occurred between birth through age 6 years (an age cutoff selected to be consistent with other recent research [Furniss, Beyer, & M€ uller, 2009] ). Using a score cutoff closest to the 90 th percentile (a cutoff used previously to identify severe ELS; see Fuge et al., 2014), we defined two groups of participants with high (four or more stressors; n = 21) and low (three or fewer stressors; n = 133) levels of ELS.
Social Problems Subscale of the Child Behavior Checklist 4-18 (CBCL; Achenbach, 1991) . The CBCL is a parent-reported 113-item rating scale that yields a measure of social problems based on the child's behaviors during the preceding 6 months. Responses were scored on a 3-point scale, from 0 (not true) to 2 (very true or often true). The CBCL was normed on a large sample of children and has excellent reliability and validity (Achenbach, 1991) . We used the T-score from the social problems narrow-band subscale as our measure of social problems.
Dot-probe task. We used a subset of the NimStim Face Stimulus Set (Tottenham et al., 2009 ) to assess attentional bias to happy, fearful, and sad facial expressions. We used facial expressions from six male and six female actors who represented a range of ethnicities. All facial expressions were presented in color on a gray background. Images were approximately 8 9 10 cm in size and image pairs were displayed approximately 14 cm apart (measured from the center).
The dot-probe task was administered using E-Prime 2.0 (Psychology Software Tools, 2002) software on an IBMcompatible computer and Dell 17-inch color monitor. The task consisted of two blocks of 96 trials (192 trials in total) with one minute of rest between the blocks. Within each block, the trials were presented in a different, fully randomized order for each participant. Each block included 32 trials of each emotion type (happy, fearful, sad facial expressions paired with a neutral facial expression of the same model). Each block included two durations of stimulus presentation: 16 trials with 14-ms (subliminal) and 16 trials with 1,000-ms (supraliminal) stimulus presentation durations. Subliminal and supraliminal durations were presented randomly and were intermixed within blocks. At the start of each trial, participants were presented with a fixation cross in the center of the screen for 1,000 ms. Next, an image pair was presented either for 14 ms followed immediately by a mask for an additional 14 ms, or for 1,000 ms not followed by a mask. The stimulus mask was a black rectangle that was the same size and shape as the images. After these presentations, a black dot appeared in the center of the location where one of the images had been; participants were required to indicate the side of the screen on which the dot appeared by pressing the keyboard. For each combination of trial emotion and duration, the emotional face appeared with equal probability on each side of the screen, and the dot appeared with equal probability in the same location as the emotional face and the neutral face.
Participants were seated approximately 50 cm from the monitor. Participants' hands were positioned with the index finger of the left hand over the 'Z' key of the keyboard, labeled 'L,' and the index finger of the right hand over the 'M' key of the keyboard, labeled 'R.' Participants were instructed to detect the dot as quickly and as accurately as possible. Before beginning the task, participants were presented with written instructions with the experimenter present in the room to confirm understanding and answer any questions. Before completing the experimental trials alone, participants completed 10 practice trials with the experimenter present using facial expressions from actors not used in the experimental trials.
Data reduction and analysis
First, we examined differences between the low-and high-ELS groups in social problems using analysis of covariance (ANCOVA). Covariates included age, sex, and dummy-coded binary variables for race/ethnicity (White vs. non-White), income ($75,000 or less vs. more than $75,000), and parent's marital status (married/partnered vs. else). Each of these dummy-coded variables was examined in relation to social problems using independent-samples t-tests. To assess attentional biases, we conducted analyses consistent with those reported in prior work (Pine et al., 2005) ; thus, in the primary analyses we conducted independent samples t-tests and ANCOVAs to examine ELS-group differences in attentional biases for threat-relevant (i.e., fearful) facial expressions at the supraliminal level. Although we included both 14 ms and 1,000 ms durations in the task, we analyzed only the 1,000 ms trials given our interest in processes that occur at the conscious, or supraliminal, level; bias scores, mean reaction times, and accuracy rates for both durations of stimulus presentation are presented in supplemental Table S1 . In secondary analyses, we examined attentional biases for supraliminal happy and sad facial expressions. In addition, we conducted chi-square analyses to examine tertiles of the direction of attentional bias as a function of ELS group. All analyses were two-tailed and, when equal variances between two groups could not be assumed, we present the degrees of freedom, t-value, and p-value provided from the correction for unequal variances.
Reaction time (RT) data were included for all task trials for which participants gave a correct response (error trials constituted 4% of the data). There were no differences in error rates between the high-and low-ELS groups, t(152) = 0.83, p = .41. For each participant, outlier RTs (>2 SD from the mean RT across all trials) were excluded; outlier RTs represented 0.49% of the data, and the two ELS groups did not differ in the proportion of outlier RTs, t(152) = À0.36, p = .72.
For each participant, mean RT was calculated as a function of stimulus emotion. As is standard procedure, we computed attentional bias scores separately for each emotion (sad, fearful, happy) using the following formula:
Attentional bias score ¼ RT for incongruent trials À RT during congruent trials:
Thus, positive attentional bias scores indicate allocation of attention toward the emotional face relative to the neutral face, and negative attentional bias scores indicate allocation of attention away from the emotional face relative to the neutral face.
To test attentional bias scores as a putative mediator of the association between ELS group and social problems, per expert recommendations (e.g., Hayes 2009; MacKinnon, Fairchild, & Fritz, 2007) we implemented a single-step nonparametric resampling procedure (using 1,000 samples with replacement) for testing indirect effects using a powerful and valid test of mediation (Hayes, 2013) . Mediation is supported when the indirect effect is statistically significant. To assess the indirect effect, we calculated 95% bias-corrected and accelerated (BCa) confidence intervals (CI) for coefficients; if the CI does not include zero, the indirect effect is considered to be statistically significant. Table 1 presents the demographic variables by ELS group. Consistent with previous findings indicating that interpersonal stressors are clustered with other stressors (see , the lowand high-ELS groups differed in family structure and income. Compared to their low-ELS peers, participants in the high-ELS group were more likely to be in households without married/partnered caregivers and to have lower average family incomes, and were slightly but significantly younger; there were no differences in the gender composition of the two ELS groups (p = .56). While specific racial/ethnic identities differed significantly by ELS group, the two groups did not differ in the proportion of individuals who identified as White/Caucasian versus other groups, v 2 (1) = 0.05, p = .82.
Results
Group differences in social functioning
To examine whether demographic variables were associated with social functioning, we tested each variable on which participants in the low-and high-ELS groups differed significantly with respect to its relation with social problems. The CBCL was completed by 141 of the 154 total participants (92%). Only caregivers' marital status was significantly associated with social problems, t(45.58) = 2.32, p = .025: children whose caregiver was not married/partnered (M = 55.03, SE = 1.19) reported higher levels of social problems than did children whose caregiver was partnered or married (M = 52.10, SE = 0.43). When caregivers' marital status (i.e., married/partnered vs. other) was included as a covariate in an ANCOVA with ELS group, only ELS was a significant predictor of social problems (F(136) = 5.16, p = .025) with an effect size (d = À.60, 95% CI [À1.11, À0.09]) in the medium range (Cohen, 1988) . As predicted, children in the high-ELS group (M = 56.59, SE = 1.28) had greater levels of social problems than did children in the low-ELS group (M = 53.43, SE = 0.69).
Group differences in attentional biases to fearful facial expressions
Consistent with our predictions, the low-and high-ELS groups differed in attentional bias to fearful facial expressions, t(152) = 2.28, p = .024, with an effect size (d = .54, 95% CI [0.07, 1.00]) in the medium range. As shown in Figure 1 , participants in the high-ELS group exhibited a significant attentional bias away from fearful facial expressions, t (20) = À2.48, p = .022; there was no attentional bias either toward or away from fearful facial expressions in the low-ELS group, t(132) = À0.51, p = .61. All potential demographic covariates were found to be unrelated to biases to fearful facial expressions (ps > .05); furthermore the association between ELS group and attentional bias to fearful facial expressions remained significant after covariates (i.e., age, caregiver marital status, race/ethnicity, and income) were included individually.
Next, we examined whether more recent life stressors were responsible for the association between ELS and attentional biases to fearful facial expressions. Thus, we created a sum of interpersonal stressors that occurred from age 7 years onward to obtain a measure of life stress in later childhood. Not surprisingly, the low-and high-ELS groups differed in the number of later childhood stressors experienced (M = 1.50 [SD = 1.62] vs. 3.14 [2.08], respectively, t(152) = À4.16, p < .001). Importantly, however, even after including the sum of interpersonal stressors that occurred in later childhood in an ANCOVA, ELS group continued to significantly predict an attentional bias away from fearful faces (F(1, 151) = 6.35, p = .013); later childhood stressors were not related to attentional biases to fearful faces in this model (p = .27).
Finally, the low-and high-ELS groups did not differ significantly in attentional bias scores for either . To examine whether attentional bias scores differed significantly from zero, we conducted one-sample t-tests within the low-and high-ELS groups separately for the three emotions. The only condition for which attentional bias scores differed significantly from zero was biases away from fearful facial expressions in the high-ELS group.
To ensure that these group differences were not being driven by one or more participants with particularly strong biases, we conducted a further examination of the relation between levels of ELS and children's attentional biases to fearful facial expressions by dividing participants into three equal-size groups (tendency to attend toward fearful facial expressions [n = 51; bias scores = <À24.00], no consistent bias [n = 52; bias scores > À24.00 and <14.30], or tendency to attend away from fearful facial expressions [n = 51]; bias scores = >14.30). We then used these cut-points derived from the fearful facial expressions to examine attentional biases for happy and sad facial expressions (see Table 2 ). As expected based on our previous analyses, there was a significant association between ELS group and attentional bias tertile to fearful facial expressions, v 2 (1) = 9.10, p = .011. Relative to the low-ELS group, children in the high-ELS group were 4.06 times more likely (95% CI [1.56, 10.59]) to direct their attention away from fearful facial expressions than they were to demonstrate no bias or a bias toward fearful facial expressions. There was no significant association between ELS group and bias tertile for happy or sad facial expressions (v 2 (1) = 4.25, p = .12 and v
2
(1) = 0.24, p = .89, respectively).
ELS and social problems: mediation by attentional bias to fearful facial expressions
We used a single-step mediation to examine whether individual differences in attentional biases to fearful facial expressions mediated the association between ELS group and social problems. Because zero was not within the 95% CI, the indirect effect differed significantly from zero (point estimate = À0.59 [0.43], 95% CI [À1.74, À0.04]). As depicted in Figure 2 , this finding indicates that greater avoidance of fearful facial expressions significantly mediated the relation between ELS and poorer social functioning. The association between ELS and social functioning remained significant even when we included attentional biases to fearful facial expressions. We repeated the analysis with age, parent's marital status (i.e., married/partnered vs. not), and number of interpersonal stressors in later childhood included as covariates, and the indirect effect remained significant (95% CI [À1.99, À0.001]).
Discussion
In a sample of 154 children, we found that low and high exposure to interpersonal ELS was associated with different patterns of attentional bias to fearful facial expressions. Specifically, we found that children high in ELS demonstrated an attentional bias away from fearful facial expressions, a finding that was obtained using both dimensional and tertile approaches to examining the direction of attentional bias. Furthermore, attentional avoidance of fearful facial expressions mediated the association between ELS and poorer social functioning. This study adds to the growing body of work highlighting the importance and possible development of cognitive biases following the experience of early adversity, and is consistent with the critical role of attentional processes in guiding learning and behavior (Shechner et al., 2012) . Threat-related attentional biases following ELS have been postulated to contribute to dysfunctional real-life social interactions (Pine et al., 2005) , relevant to the increased social problems found in children who experienced high levels of ELS (Bolger & Patterson, 2001; Kim & Cicchetti, 2009) .
The construct of attentional biases as assessed by the dot-probe and similar tasks is assumed to reflect naturalistic behavior outside of the laboratory. Avoidance of fearful facial expressions may result in social distancing from others, which in turn could Figure 2 Mediation model of the association between ELS group and social problems as mediated by attentional biases for fearful facial expressions (1,000 ms). The indirect effect of attentional biases for fearful facial expressions was significant (95% Confidence Interval [À1.74, À0.04]). Unstandardized coefficient (standard error). ELS = early life stress reduce opportunities for further experience in social interactions. Both withdrawal and aggression have been proposed to mediate the association between early stress in the form of maltreatment and later difficulties with peers (see Bolger & Patterson, 2001 ).
The present study provides evidence that attentional avoidance is associated with social withdrawal, findings that are consistent with the formulation that a bias away from fearful faces results in decreased social engagement. Furthermore, attentional biases to threat have been linked to social withdrawal in children and adolescents (P erez-Edgar et al., 2010) . It will be important in future research to include measures that parse different types of social functioning in order to gain a more comprehensive understanding of whether and how avoidance of fearful facial expressions might lead to greater social problems. Previous studies have documented the presence of attentional biases to threat-related stimuli following the experience of ELS; this study, however, is the first to examine attentional biases to fearful facial expressions following ELS. Fearful facial expressions may signal danger in the environment and, consequently, represent an important stimulus class for humans, particularly for those who have experienced interpersonal stressors. Neuroimaging studies also underscore the importance of fearful facial cues. For example, relative to healthy controls, adolescents with a history of maltreatment have been found to exhibit elevated amygdala activation to fearful faces (Maheu et al., 2010) . Garrett et al. (2012) found increased medial prefrontal activation during the viewing of fearful facial expressions in adolescents following exposure to interpersonal stressors. They argued that this brain region was recruited in an attempt to avoid processing threatrelated material, resulting in less accurate memory for this emotional expression.
Although studies examining information processing in anxiety disorders tend to report attentional biases toward threat-relevant cues (Bar-Haim et al., 2007) , the study with the sample most similar to that assessed in the present study examined biases in children with and without histories of maltreatment (Pine et al., 2005) ; as we did, these authors found an attentional bias away from threat-relevant material. Combined with Pine et al.'s findings, the present results suggest that early experiences of stress lead children to attend away from threatrelated cues. Clearly, both psychopathology and early adversity in children are characterized by attentional biases either toward or away from threat-relevant stimuli. It will be important in future research to delineate parameters of these disorders and experiences that influence the direction of these biases.
Shifting attention away from such information is posited to maintain heightened anxiety (Mogg & Bradley, 1998) . This attentional avoidance has been conceptualized as 'strategic' and consciously controlled (Cisler & Koster, 2010) , although it is important to recognize that it may also reflect automatic processes. Regardless of whether attentional avoidance of threat-related material is strategic or automatic, however, it may function to reduce distress (In-Albon, Kossowsky, & Schneider, 2010) . While this avoidance has short-term benefits, including reducing fear or anxiety responses to threatening stimuli, in the longer term it can result in a failure to habituate to threat (Rachman, 1998) .
Investigators have also documented biases away from threatening information in individuals undergoing painful and unpleasant experiences (e.g., Nixon, Brewer, McKinnon, Cameron, & Bray, 2014) . Similarly, avoidance of threat has been found in both children and adults with other forms of psychopathology (In-Albon et al., 2010; Waters, Mogg, Bradley, & Pine, 2011) . Among individuals exposed to life-threatening stress, the degree of attentional bias away from threatening material was associated with greater levels of symptom distress (a composite of post-traumatic stress disorder [PTSD] , depression, and anxiety) . The link between avoidance of threatening information and psychopathology has also been reported in prospective studies. For example, in a large sample of infantry soldiers, biases away from threatening material before military deployment predicted subsequent PTSD symptoms following combat (Wald et al., 2013) .
Integrating the present findings with research in behavioral genetics (Lau et al., 2012) , it appears that early environmental experiences play a crucial role in the development of attentional biases in response to threat-related cues. Avoidance of material that reminds individuals of traumas is a key feature of PTSD, and is a required symptom criterion that interferes with extinction of feared stimuli (Rothbaum & Davis, 2003) . Consequently, a central feature of the most effective interventions for PTSD with both children and adults is exposure to feared stimuli. Our findings that ELS, rather than later childhood stressors, predict attentional biases provide further support that early experiences guide the development of this level of processing. In fact, there was no association of later childhood stressors and attentional biases, suggesting that there is a sensitive period for the development of attentional biases following interpersonal stressors. Additional research is needed, however, to explore developmentally sensitive boundaries for biases away from threat-related cues as a function of stress. This work might also help us elucidate the etiology of attentional biases, that have been posited to play a role in the onset and maintenance of mood and anxiety disorders (Gotlib & Joormann, 2010; Mathews & Mackintosh, 1998) . It will be important that future research examine the temporal relations among ELS, attentional biases, and psychopathology.
While there is growing evidence supporting the efficacy of attentional bias modification for the treatment of psychopathology (Hakamata et al., 2010) , these studies typically train individuals to orient away from threatening stimuli. For individuals who experienced a high number of stressors in early life, the functional implications of treatment intended to focus attention toward threatening material are not clear, particularly if continued stressors are present. As Masten et al. (2008) noted, fearful facial expressions in one's caregivers or siblings may be particularly salient threat cues in homes with interpersonal stressors. Avoidance is often posited to interfere with appropriate habituation of threatening stimuli (Cisler & Koster, 2010) and may interfere with appropriate social functioning. Yet, the adaptive significance of avoidance in youth who have experienced ELS is not well understood.
We should note four limitations of this study. First, although including fearful facial expressions as experimental stimuli significantly advances our understanding of attentional biases in response to threat-related cues following ELS, we did not include a direct comparison with angry facial expressions. Second, we focused in this paper on the supraliminal presentation of facial expressions; this stimulus duration, however, was intermixed with subliminal presentations during the task, which may have affected our results. As a related point, we used 1,000 ms as the duration of the supraliminal presentation; other stimulus durations (e.g., 500 ms) have been used in the literature and may be profitably examined in future studies of ELS. Third, although we constrained the age at which children in the high-ELS group experienced their stressful event from birth through age 6 years and limited our study to interpersonal stressors, the high-ELS group likely still represents a heterogeneous sample. Matching a low-and high-stress group on other demographic factors is an important extension of this work. In addition, we measured ELS by retrospective parental reports. Although such reports may be subject to errors of commission or omission, there is strong evidence supporting the validity of retrospective reports of serious adverse situations experienced in childhood (Brewin, Andrews, & Gotlib, 1993; Brown, Craig, Harris, Handley, & Harvey, 2007) . Finally, it is possible that simply attending the laboratory session constituted an additional stressor for some children; this possibility should be assessed in future studies.
Conclusion
This study indicates that ELS is associated with an attentional avoidance of stimuli signaling environmental threat, as evidenced by an attentional bias away from fearful emotional facial expressions. Furthermore, the increased levels of social problems reported following ELS was mediated by these attentional biases, indicating a potential mechanism that underlies impairments in social functioning, and likely a broader risk for psychopathology, following the experience of ELS.
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